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(57)Abstract 

PURPOSE: To provide a traction control device for a vehicle 
capable of changing a preset car speed, in which brake traction 
control is inhibited at a car speed of the preset car speed or more, 
based on a road surface u,, whether on a split road surface or not, 
brake temperature, etc., in the traction control. 
CONSTITUTION: Relating to traction control, including engine 
traction control and brake traction control. In routine for setting a 
slip flag Fe or discriminating whether engine traction control is 
necessary or not and for setting slip flags Fb1, Fb2 of discriminating 
whether brake traction control is necessary or not of right/left drive 
wheels, in the case of high u. road, the flags Fb1, Fb2 are set (S39), 
at a less than 60km/h preset car speed, and brake traction control 
is inhibited (S38) at 60km/h or more, based on a slip amount and its 
target value. In the case of low u. road, the flags Fb1, Fb2 are set 
(D39), at a less than 40km/h preset car speed, and the brake 
traction control is inhibited (S38), 40km/h or more, based on a slip 
amount and its target value. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A brake traction control means which performs brake traction control to a car catcher stage in order to 
control a slip characterized by comprising the following over a road surface of a driving wheel, A traction control 
device of vehicles provided with an engine traction control means which performs engine traction control to an 
engine. 

A speed detecting means which detects the vehicle speed. 

A traction control means which permits an operation of an engine traction control means and a brake traction 

control means, and forbids an operation of a brake traction control means at the time more than a set vehicle speed 

when the vehicle speed detected by said speed detecting means is less than a set vehicle speed. 

A road surface friction detection means to detect a coefficient of friction of a road surface. 

A set vehicle speed alteration means which changes said set vehicle speed according to a road surface friction 

coefficient detected by a road surface friction detection means. 

[Claim 2]A traction control device of the vehicles according to claim 1, wherein said set vehicle speed alteration 
means is constituted so that a set vehicle speed at the time of a low friction road surface may be set up more 
highly than a set vehicle speed at the time of a high friction road surface. 

[Claim 3]A traction control device of the vehicles according to claim 1, wherein said set vehicle speed alteration 
means is constituted so that a set vehicle speed at the time of a high friction road surface may be set up more 
highly than a set vehicle speed at the time of a low friction road surface. 

[Claim 4]A brake traction control means which performs brake traction control to a car catcher stage in order to 
control a slip characterized by comprising the following over a road surface of a driving wheel, A traction control 
device of vehicles provided with an engine traction control means which performs engine traction control to an 
engine. 

A speed detecting means which detects the vehicle speed. 

A traction control means which permits an operation of an engine traction control means and a brake traction 

control means, and forbids an operation of a brake traction control means at the time more than a set vehicle speed 

when the vehicle speed detected by said speed detecting means is less than a set vehicle speed. 

A split road surface discriminating means which distinguishes whether a road surface is a split road surface. 

A set vehicle speed alteration means which responds for whether being the split road surface distinguished by a 

split road surface discriminating means, and changes said set vehicle speed. 

[Claim 5]A traction control device of the vehicles according to claim 4, wherein said set vehicle speed alteration 
means is constituted so that a set vehicle speed at the time of a split road surface may be set up more highly than 
a set vehicle speed at a time of not being a split road surface. 

[Claim 6]A traction control device of the vehicles according to claim 4, wherein said set vehicle speed alteration 
means is constituted so that a set vehicle speed at a time of not being a split road surface may be set up more 
highly than a set vehicle speed at the time of a split road surface. 

[Claim 7]A brake traction control means which performs brake traction control to a car catcher stage in order to 
control a slip characterized by comprising the following over a road surface of a driving wheel, A traction control 
device of vehicles provided with an engine traction control means which performs engine traction control to an 
engine. 

A speed detecting means which detects the vehicle speed. 

A traction control means which permits an operation of an engine traction control means and a brake traction 

control means, and forbids an operation of a brake traction control means at the time more than a set vehicle speed 

when the vehicle speed detected by said speed detecting means is less than a set vehicle speed. 

A temperature detecting means which detects brake temperature of a brake mechanism of a driving wheel on either 

side. 

A set vehicle speed alteration means which is a set vehicle speed alteration means which changes said set vehicle 
speed according to brake temperature detected by a temperature detecting means, and sets up more highly than a 
set vehicle speed when brake temperature is high a set vehicle speed when brake temperature is low. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention about the traction control device which performs engine traction control of 
vehicles, and brake traction control, It is related with what changed the set vehicle speed which forbids the 
operation of brake traction control especially according to a road surface friction coefficient, a split road surface, 
brake temperature, etc. 
[0002] 

[Description of the Prior Art]In order to prevent traveling performance from a driving wheel slipping by excessive 
driving torque, and falling conventionally at the time of acceleration of vehicles, So that the slip ratio or the slip 
amount (this is called slip value) of a driving wheel may be detected and the slip value of a driving wheel may turn 
into a target slip value, engine drive and the braking effort over a wheel — control (engine drive is reduced or a 
braking effort is increased) — generally traction control technique of the vehicles constituted like is put in practical 
use. 

[0003]In traction control of this kind of vehicles, the wheel speed sensor which detects the wheel speed of four 
flowers, respectively is formed, and the slip value of a driving wheel calculates from driving wheel wheel speed and 
coupled driving wheel wheel speed, and a target slip value is set up according to car body speed and a road surface 
friction coefficient (this is called mu for short). Said road surface friction coefficient is presumed from coupled 
driving wheel wheel speed and its acceleration (refer to JP.60-99757.A). As art which controls engine drive for slip 
control of said driving wheel, regulation of the inspired air volume through littered ****/of ignition timing, a fuel cut, 
or the subthrottle valve of a suction passage, etc. are applied. 

[0004]Although it is common to operate the brake equipment of a driving wheel as art which controls said braking 
effort, In view of the endurance of brake equipment, when a slip value is small, The traction control technique which 
reinforces a braking effort by brake traction control is also proposed, reducing [ reduce engine drive by engine 
traction control, and ] engine drive, when a slip value is large (refer to JP,63-166649,A). 

[0005]If brake traction control is operated to JP,2-262455,A at the time of high speed operation, An example is 
taken by car body vibration occurring, and being easy to destabilize a run state, and a brake mechanism becoming 
an overload, and being easy to generate a fade phenomenon etc., For example, at the time of the high speed 
operation more than 1 25 Km/h, the traction control technique constituted so that brake traction control might be 
forbidden is proposed, however, one example of said set vehicle speed is not boiled, but, in the usual case, **** and 
this set vehicle speed are set as about 60 km/h in many cases. 
[0006] . 

[Problem(s) to be Solved by the Invention]In traction control of a statement, the operation of brake traction control 
is forbidden to said JP.2-262455.A at the time of the high speed operation more than a set vehicle speed. However, 
it is not preferred to fix to constant value the set vehicle speed which forbids said brake traction control in respect 
of versatility. Since the frequency of a slip of a driving wheel becomes high at the time of a low mu road run, if a set 
vehicle speed is not set up more highly than the set vehicle speed at the time of high mu road running, it is difficult 
to fully control the slip of a driving wheel and to secure running stability. This can say that it is the same also at the 
time of a split road surface run, and it is the same as that of the above since the frequency of a slip of one driving 
wheel becomes high at the time of a split road surface run. 

[0007]On the other hand, when setting up more highly than the set vehicle speed at the time of high mu road 
running the set vehicle speed at the time of a low mu road run, at the time of high mu road running, in the state 
where brake traction control was forbidden, engine drive is extracted too much«by engine traction control, and 
damping may be caused. At the time of a low mu road run, a brake mechanism serves as an overload and it becomes 
easy to produce a fade phenomenon by frequent brake traction control. Thus, for endurance reservation of 
acceleration nature or a brake mechanism, it is desirable to set up lower than the set vehicle speed at the time of 
high mu road running the set vehicle speed at the time of a low mu road run. This is the same also at the time of a 
split road surface run. 

[0008]On the other hand, when the temperature of a brake mechanism is high and brake traction control is operated 
frequently, a brake mechanism serves as an overload and there is also a problem of a fade phenomenon occurring. 
The purpose of this invention the set vehicle speed which forbids brake traction control, A traction control device of 
the vehicles which can be changed according to a road surface friction coefficient, It is providing the traction 
control device of the vehicles which respond for whether being a split road surface and can change said set vehicle 
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speed, and the traction control device of the vehicles which can change said set vehicle speed according to brake 

temperature. 

[0009] 

[Means for Solving the Problem]A traction control device of vehicles of claim 1, A brake traction control means 
which performs brake traction control to a car catcher stage in order to control a slip over a road surface of a 
driving wheel, In a traction control device of vehicles provided with an engine traction control means which performs 
engine traction control to an engine. When the vehicle speed detected by speed detecting means which detects the 
vehicle speed, and said speed detecting means is less than a set vehicle speed, Permit an operation of an engine 
traction control means and a brake traction control means, and at the time more than a set vehicle speed. It has a 
traction control means which forbids an operation of a brake traction control means, a road surface friction 
detection means to detect a coefficient of friction of a road surface, and a set vehicle speed alteration means which 
changes said set vehicle speed according to a road surface friction coefficient detected by a road surface friction 
detection means. 

[0010]Here, said set vehicle speed alteration means may constitute a set vehicle speed at the time of a low friction 
road surface so that it may set up more highly than a set vehicle speed at the time of a high friction road surface 
(claim 2 subordinate to claim 1). Said set vehicle speed alteration means may constitute a set vehicle speed at the 
time of a high friction road surface so that it may set up more highly than a set vehicle speed at the time of a low 
friction road surface (claim 3 subordinate to claim 1). 

[001 1]A traction control device of vehicles of claim 4, A brake traction control means which performs brake traction 
control to a car catcher stage in order to control a slip over a road surface of a driving wheel, In a traction control 
device of vehicles provided with an engine traction control means which performs engine traction control to an 
engine, When the vehicle speed detected by speed detecting means which detects the vehicle speed, and said speed 
detecting means is less than a set vehicle speed, Permit an operation of an engine traction control means and a 
brake traction control means, and at the time more than a set vehicle speed. A traction control means which forbids 
an operation of a brake traction control means. It has a split road surface discriminating means which distinguishes 
whether a road surface is a split road surface, and a set vehicle speed alteration means which responds for whether 
being the split road surface distinguished by a split road surface discriminating means, and changes said set vehicle 
speed. 

[0012]Here, said set vehicle speed alteration means may be constituted so that a set vehicle speed at the time of a 
split road surface may be set up more highly than a set vehicle speed at a time of not being a split road surface 
(claim 5 subordinate to claim 4). Said set vehicle speed alteration means may constitute a set vehicle speed at a 
time of not being a split road surface so that it may set up more highly than a set vehicle speed at the time of a 
split road surface (claim 6 subordinate to claim 4). 

[001 3]A traction control device of vehicles of claim 7, A brake traction control means which performs brake traction 
control to a car catcher stage in order to control a slip over a road surface of a driving wheel, In a traction control 
device of vehicles provided with an engine traction control means which performs engine traction control to an 
engine. When the vehicle speed detected by speed detecting means which detects the vehicle speed, and said speed 
detecting means is less than a set vehicle speed, Permit an operation of an engine traction control means and a 
brake traction control means, and at the time more than a set vehicle speed. A traction control means which forbids 
an operation of a brake traction control means, A temperature detecting means which detects brake temperature of 
a brake mechanism of a driving wheel on either side, It is a set vehicle speed alteration means which changes said 
set vehicle speed according to brake temperature detected by a temperature detecting means, and has a set 
vehicle speed alteration means which sets up more highly than a set vehicle speed when brake temperature is high a 
set vehicle speed when brake temperature is low. 
[0014] 

[Function and Effect of the Invention]In the traction control device of the vehicles of claim 1, In the traction control 
including the engine traction control and brake traction control for controlling the slip over the road surface of a 
driving wheel, A speed detecting means detects the vehicle speed and it a traction control means, When the vehicle 
speed detected by the speed detecting means is less than a set vehicle speed, the operation of an engine traction 
control means and a brake traction control means is permitted, and the operation of a brake traction control means 
is forbidden at the time more than a set vehicle speed. If the coefficient of friction of a road surface is detected by 
a road surface friction detection means, a set vehicle speed alteration means will change a set vehicle speed 
according to the road surface friction coefficient detected by the road surface friction detection means. 
[00 15] Therefore, by forbidding the brake traction control at the time more than a set vehicle speed, Can prevent 
generating of car body vibration, generating of the fade phenomenon of a brake mechanism, etc. resulting from the 
brake traction control at the time more than a set vehicle speed, and also by changing said set vehicle speed 
according to a road surface friction coefficient. In view of endurance reservation of slip control and running stability 
reservation, acceleration nature, and a brake mechanism, etc., a set vehicle speed can be changed according to a 
road surface friction coefficient. 

[0016]For example, when setting up more highly than the set vehicle speed at the time of a high friction road 
surface the set vehicle speed at the time of a low friction road surface, the slip control performance at the time of 
the low friction road surface run with high frequency of a slip of a driving wheel is secured, and running stability can 
be secured. Contrary to the above, in setting up more highly than the set vehicle speed at the time of a low friction 
road surface the set vehicle speed at the time of a high friction road surface. Since the wide scope of brake traction 
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control can be taken at the time of a high friction road surface run, a fade phenomenon can be prevented from being 
able to prevent acceleration nature from extracting engine driving force too much by engine traction control, and 
falling, and arising by the overload of a brake mechanism at the time of a low friction road surface run. 
[0017]In the traction control device of the vehicles of claim 2, Since said set vehicle speed alteration means sets up 
more highly than the set vehicle speed at the time of a high friction road surface the set vehicle speed at the time 
of a low friction road surface, it secures the slip [ like ] control performance according to claim 1 at the time of a 
low friction road surface run, and can secure running stability. 

[0018]In the traction control device of the vehicles of claim 3, Since said set vehicle speed alteration means sets up 
more highly than the set vehicle speed at the time of a low friction road surface the set vehicle speed at the time of 
a high friction road surface, it, Since the wide scope of brake traction control can be taken like a statement to **** 
1 at the time of a high friction road surface run, A fade phenomenon can be prevented from being able to prevent 
acceleration nature from extracting engine driving force too much by engine traction control, and falling, and arising 
by the overload of a brake mechanism at the time of a low friction road surface run. 

[0019]In the traction control device of the vehicles of claim 4, In the traction control including the engine traction 
control and brake traction control for controlling the slip over the road surface of a driving wheel, A speed detecting 
means detects the vehicle speed and it a traction control means, When the vehicle speed detected by the speed 
detecting means is less than a set vehicle speed, the operation of an engine traction control means and a brake 
traction control means is permitted, and the operation of a brake traction control means is forbidden at the time 
more than a set vehicle speed. By a split road surface discriminating means, if it is distinguished whether a road 
surface is a split road surface, a set vehicle speed alteration means will respond for whether being the split road 
surface distinguished by the split road surface discriminating means, and will change said set vehicle speed. 
[0020]Therefore, by forbidding the brake traction control at the time more than a set vehicle speed, By being able to 
prevent generating of car body vibration, generating of the fade phenomenon of a brake mechanism, etc. resulting 
from the brake traction control at the time more than a set vehicle speed, and also responding for whether being a 
split road surface and changing said set vehicle speed, In view of endurance reservation of slip control and running 
stability reservation, acceleration nature, and a brake mechanism, etc., it can respond for whether being a split road 
surface, and a set vehicle speed can be changed. 

[0021 ]For example, when setting up more highly than the set vehicle speed at the time of not being a split road 
surface the set vehicle speed at the time of a split road surface, the slip control performance at the time of the split 
road surface run with high frequency of a slip of one driving wheel is secured, and running stability can be secured. 
Contrary to the above, in setting up more highly than the set vehicle speed at the time of a split road surface the 
set vehicle speed at the time of not being a split road surface, Since the wide scope of brake traction control can 
be taken when running the road surface which is not a split road surface, A fade phenomenon can be prevented 
from being able to prevent acceleration nature from extracting engine driving force too much by engine traction 
control, and falling, and arising by the overload of a brake mechanism at the time of a split road surface run. 
[0022]In the traction control device of the vehicles of claim 5, Since said set vehicle speed alteration means sets up 
more highly than the set vehicle speed at the time of not being a split road surface the set vehicle speed at the 
time of a split road surface, The slip [ like ] control performance according to claim 4 at the time of the split road 
surface run with high frequency of a slip of one driving wheel is secured, and running stability can be secured. In the 
traction control device of the vehicles of claim 6, Since said set vehicle speed alteration means is set up more 
highly than the set vehicle speed at the time of a split road surface, the set vehicle speed at the time of not being a 
split road surface. Since the wide scope of brake traction control can be taken when running the road surface 
according to claim 4 which is not a split road surface like, A fade phenomenon can be prevented from being able to 
prevent acceleration nature from extracting engine driving force too much by engine traction control, and falling, and 
arising by the overload of a brake mechanism at the time of a split road surface run. 

[0023]The traction control device of the vehicles of claim 7, In the traction control including the engine traction 
control and brake traction control for controlling the slip over the road surface of a driving wheel, A speed detecting 
means detects the vehicle speed and it a traction control means, When the vehicle speed detected by the speed 
detecting means is less than a set vehicle speed, the operation of an engine traction control means and a brake 
traction control means is permitted, and the operation of a brake traction control means is forbidden at the time 
more than a set vehicle speed. If the brake temperature of the brake mechanism of a driving wheel on either side is 
detected by the temperature detecting means, by it, a set vehicle speed alteration means will set up more highly 
than a set vehicle speed when brake temperature is high a set vehicle speed when the brake temperature detected 
by the temperature detecting means in the set vehicle speed is low. Therefore, the operation of brake traction 
control when brake temperature is high is regulated, a fade phenomenon is prevented from a brake mechanism 
serving as an overload and arising, and the fall of the endurance of a brake mechanism can be prevented. 
[0024] 

[Example]Hereafter, it explains, referring to drawings for the example of this invention. This example is an example 
at the time of applying this invention to the traction control device of rear-drive type vehicles. As shown in Drawing 
1, in these vehicles, the front wheels 1 and 2 on either side A coupled driving wheel, The driving torque of the V 
type 6-cylinder engine 5 which the rear wheels 3 and 4 on either side were used as the driving wheel, and was 
carried in the anterior part of the body, It constitutes so that it may be transmitted to the rear wheels 3 and 4 on 
either side via the propeller shaft 7, the differential gear 8, and the rear-drive axes 9 and 10 on either side from the 
automatic transmission 6 containing a TOKURU converter and an epicyclic gear type change gear mechanism. 
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[0025]To the up side during the bank of the right and left of said engine 5. It is allocated by the surge tank 12 
connected to the inlet pipe 1 1, and each of the six branch intake pipes 13, Extend from the flank of the surge tank 
12, and it is connected to the inlet port of a bank of an opposite hand, and to each branch intake pipe 13. It is 
equipped with the injector 14 which injects fuel into the branch intake pipe 13 or an inlet port, and to the inlet pipe 
11. The main throttle valve 16 by which the interlocking linkage was carried out to the accelerator pedal 15, and its 
subthrottle valve 17 by which upstream allocation was carried out are formed, and the actuator 18 which carries out 
the rotation drive of the subthrottle valve 17 is formed. The disks 21a-24a which rotate in one with a wheel to the 
front wheels 1 and 2 on either side and the rear wheels 3 and 4, Brake equipments 21-24 (these) which consist of 
the calipers 21b-24b which brake rotation of these disks 21a-24a in response to supply of brake hydraulic pressure 
respectively — a brake mechanism — corresponding — it is provided, respectively and the brake control system 
which operates these brake equipments 21-24 is formed. 

[0026]In this brake control system, the brake hydraulic pressure which the treading-in power of the brake pedal 25 
by a driver doubled the power with the toggle 26, and was pressurized from the toggle 26 is supplied to master 
Schiling 27 of a tandem die. The braking pressure feed pipes 28 and 29 for front wheels prolonged from this master 
Schiling 27 are connected to the calipers 21b and 22b of the brake equipments 21 and 22 of the front wheels 1 and 
2 on either side, respectively. 

[0027]About the brake-hydraulic-pressure supply system of the rear wheels 3 and 4 on either side. The braking 
pressure feed pipe 30 prolonged from the toggle 26 branches on the way to the braking pressure feed pipe 34 for 
left rear wheels, and the braking pressure feed pipe 35 for right rear wheels, and the braking pressure feed pipe 34 
for left rear wheels and the braking pressure feed pipe 35 for right rear wheels are connected to the calipers 23b 
and 24b of the brake equipments 23 and 24 of the rear wheels 3 and 4 on either side, respectively. While the 
electromagnetism opening and closing valve 31 is connected to said braking pressure feed pipe 30, the check valve 
33 which allows supply of brake hydraulic pressure from the toggle 26 is connected to the oil pressure supply pipe 
32 in parallel with this electromagnetism opening and closing valve 31. 

[0028]The electromagnetism opening and closing valve 36 is interposed in the left rear wheel braking pressure feed 
pipe 34 which leads to the brake equipment 23 of the left rear wheel 3, and the relief channel 38 equipped with the 
electromagnetism opening and closing valve 37 is connected to the left rear wheel braking pressure feed pipe 34 in 
the downstream of this opening and closing valve 36. The electromagnetism opening and closing valve 39 is 
interposed in the right rear wheel braking pressure feed pipe 35 which leads to the brake equipment 24 of the right 
rear wheel 4, and the relief channel 41 equipped with the electromagnetism opening and closing valve 40 is 
connected to the right rear wheel braking pressure feed pipe 35 in the downstream of this opening and closing valve 
39. The electromagnetism opening and closing valves 36, 37, 39, and 40 are the things of composition of driving via a 
duty solenoid. 

[0029]The oil pressure which pressurized the oil of the reservoir tank 42 with the pump 43 is supplied to the toggle 
26 by the oil pressure supply pipe 44, the oil pressure supply pipe 45 is connected to the tee 48 from the 
downstream of the pump 43 of this oil pressure supply pipe 44, and the electromagnetism opening and closing valve 
46 is interposed in this oil pressure supply pipe 45. The oil overflowed from the toggle 26 is returned to the reservoir 
tank 42 by the return pipe 47. The oil pressure sensor 55 which detects the oil pressure is connected to the left 
rear wheel braking pressure feed pipe 34, and the oil pressure sensor 56 which detects the oil pressure is 
connected to the right rear wheel braking pressure feed pipe 35. 

[0030]The wheel speed sensor 51 which detects the wheel speed VI of the forward left ring 1, and the wheel speed 
sensor 52 which detects the wheel speed V2 of the forward right ring 2, The wheel speed sensor 53 which detects 
the wheel speed V3 of the left rear wheel 3, and the wheel speed sensor 54 which detects the wheel speed V4 of 
the right rear wheel 4, The rudder sensor 58 which detects the rudder angle of the steering wheel 57, the brake 
switch 59 set to ON at the time of operation of the brake pedal 25, the engine speed sensor 61, the accelerator 
sensor 62 which detects the amount of treading in of accelerator BEDARU 15, the throttle sensor 63 which detects 
the opening of the main throttle valve 16, and running mode (a sport mode.) While the sensors of the mode switch 
64 grade which sets up a normal mode and safety mode are formed, The traction controller 50 which performs 
engine traction control to the engine 5 and brake traction control to the brake equipments 23 and 24 of the rear 
wheels 3 and 4 on either side is formed. 

[0031]Said each wheel speed sensors 51-54 are the things of composition of detecting two or more primary 
detecting elements formed in the brake discs 21a-24a or the disk of the neighborhood by electromagnetism pickup. 
The detecting signal from said sensor or switches is supplied to said traction controller 50. From the traction 
controller 50, while the control signal of engine traction control is supplied to the engine control system 60, the 
control signal of brake traction control is supplied to the electromagnetism opening and closing valves 31, 46, 36, 37, 
39, and 40. The engine control system 60 controls the subthrottle valve 17 via the actuator 18 based on the control 
signal of traction control. Various detecting signals, such as the vehicle speed, an opening of the main throttle valve, 
an engine speed value, suction air quantity, and a shift position of a shift lever, are supplied to the engine control 
system 60. 

[0032]Said traction controller 50 the detecting signal from a sensor or switches, The waveform shaping circuit 
shaped in waveform if needed, the A/D converter which carries out the AD translation of said detecting signal if 
needed. The drive circuit for an input output interface, a microcomputer, and the electromagnetism opening and 
closing valves 31, 46, 36, 37, 39, and 40, It comprises two or more timers, the control program and table of the 
below-mentioned traction control, a map, etc. are beforehand stored in ROM of a microcomputer, and various work 
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memories are provided in RAM. 

[0033]If the electromagnetism opening and closing valve 31 is opened and the electro magnetism opening and closing 
valve 46 is closed when not performing brake traction control, if brake control is explained briefly, brake hydraulic 
pressure will be supplied to the brake equipments 21-24 from the toggle 26 at the time of braking. At the time of 
brake traction control, the electromagnetism opening and closing valve 31 can be closed, and the electromagnetism 
opening and closing valve 46 can be opened, and the electromagnetism opening and closing valves 36, 37, 39, and 40 
can be controlled by carrying out duty control suitably to the pressure of a request of the brake hydraulic pressure 
of the brake equipments 23 and 24 of the rear wheels 3 and 4 on either side. 

[0034]Next although the traction control including the engine traction control performed with said control device 50 
and brake traction control is explained referring to the drawing after drawing 2 , the outline of this traction control is 
explained first, the target slip quantity (the target slip quantity for throttle control.) of the driving wheels 3 and 4 
according to the run state and road surface friction state of vehicles In [ set up the target slip quantity for brake 
control, compute the slip amount of the driving wheels 3 and 4 using the wheel speed of four flowers, and ] the time 
of the acceleration traveling of vehicles, etc.. While controlling the subthrottle valve 17 so that said slip amount 
becomes below in the target slip quantity for throttle control, the brake equipments 23 and 24 are controlled via the 
electromagnetism opening and closing valves 36, 37, 39, and 40 so that said slip amount becomes below in the 
target slip quantity for brake control. 

[0035]Next, the routine of traction control is explained, referring to the flow chart of drawing 2 ~ drawing 7 . Repeat 
execution of the main routine which numerals Si in a figure (i= 1, 2, 3 ...) shows each step, and is shown in drawing 2 
is carried out to every predetermined minute time (for example, 10 ms). 

[0036]In drawing 2 , if control is started by starting of an engine, slip amount detection processing will be performed 
(S1), Next, target-slip-quantity setting processing is performed (S2), and then slip decision processing is performed 
(S3), Next, target controlled-variable data processing for throttle control is performed, and target controlled- 
variable data processing for brake control is performed by (S4) and the next (S5), next it carries out on condition of 
slip flag Fe=1 for throttle control. The control signal for throttle control is outputted to the engine control system 60 
(S6), next it carries out on condition of slip flag Fb1=1 for brake control of the left rear wheel 3, The control signal 
for left rear wheel brake control is outputted, and the control signal for right rear wheel brake control is outputted 
on condition of slip flag Fb2=1 for brake control of the right rear wheel 4 (S7), and a return is carried out after that. 
[0037]Next, each subroutine of S1-S5 is explained one by one. 

Slip amount detection processing ... drawing 3 , if the subroutine of this slip amount detection processing is started 3 
**, The wheel speed V1-V4 of the front wheels 1 and 2 on either side and the rear wheels 3 and 4 is read into the 
beginning from the wheel speed sensors 51-54 (S10), Next, the vehicle speed V which is car body speed calculates 
as ******** vi on either side and average value of V2, and the maximum speed of drive wheel Vm calculates as 
the speed of drive wheel V3 on either side and the maximum of V4 (S1 1). Next, in S12, slip amount Se for throttle 
control and slip amount Sb1 for left rear wheel brake control and slip amount Sb2 for right rear wheel brake control 
calculate by the formula of a graphic display, respectively, and the data of these slip amounts is stored, updating to 
a work memory. 

[003 8]Target-s lip-quantity setting processing ... drawing 4 , if the subroutine of this target-slip-quantity setting 
processing is started 3 **, Various signals (the road surface friction coefficient mu, the vehicle speed V, an 
accelerator stepping amount, the detection rudder angle theta, the mode signal from the mode switch 64, the brake 
switch signal from the brake switch 59, etc.) required for the following operations are read (S20). 
[0039]Here, the road surface friction coefficient mu is calculated as follows based on the vehicle speed V and its 
acceleration Vg, and is updated every moment by the interrupt handler besides a graphic display. The timer of a 
count and the timer of a 500-ms count are used for the operation of this road surface friction coefficient mu for 
100 ms, The slip control start empty vehicle object acceleration Vg asks for the car body acceleration Vg from 
change of the vehicle speed V for 100 ms by the following (1) type every 100 ms to the 500-ms progress which 
does not become large enough, It asks for the car body acceleration Vg by the following (2) types from change of 
the vehicle speed V for 500 ms every 100 ms after the 500-ms progress to which the car body acceleration Vg 
became large enough. As for V(i), 100 ms before and V (i-500) of this time and V (i-100) are each vehicle speed of 
500 ms ago, and K1 and K2 are predetermined constants, respectively, ms is msec. 
[0040] 

Vg=K1x [V(i)-V (i-100)] (1) 
Vg=K2x [V(i)-V (i-500)] (2) 

Said road surface friction coefficient mu is calculated by three-dimensional complement from mu table shown in 
Table 1 using the vehicle speed V and the car body acceleration Vg for which it asked as mentioned above, and it is 
stored, updating to a work memory. 
[0041] 
[Table 1] 
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[0042]Next, in S21, the road surface friction coefficient mu is applied to the map MO of drawing 8 . and the target- 
slip-quantity basic value SETo for throttle control and the target-slip-quantity basic value SBTo for brake control 
calculate. As shown in the map M0, having set up the basic value SETo smaller than the basic value SBTo, In the 
state where a slip amount is small, a slip is controlled by engine traction control, and it is for preventing the load 
increase of the brake equipments 23 and 24 by aiming at control for a slip by engine traction control and brake 
traction control in the state where a slip amount is large. 

[0043]Next in S22, the coefficients k1-k4 for amending said basic value SETo and the basic value SBTo according 
to the run state of vehicles, etc. calculate. That is, with the application of the vehicle speed V, the coefficient kl 
calculates on the map M1 of drawing 9 . the coefficient k2 calculates with the application of an accelerator stepping 
amount on the map M2 of drawing 10 , the coefficient k3 calculates with the application of the rudder angle theta on 
the map M3 of drawing 1 1 , and the coefficient k4 calculates from the map M4 of drawing 12 , and a mode signal. 
Next, in [ in S23, the coefficient KD which carried out the multiplication of the aforementioned coefficients k1-k4 
calculates, and ] S24 next, Target-slip-quantity SET for throttle control calculates as SET= basic value SETo xKD, 
the target slip quantity SBT for brake control calculates as SBT= basic value SBTo xKD, and these are stored in a 
work memory. 

[0044]Slip decision processing ... If the drawing 5 reference slip decision processing is started, In [ various signals 
(the data of slip amount Se, Sb1, Sb2, target-slip-quantity SET, and SBT, the vehicle speed V, the road surface mu, 
a brake switch signal, etc.) are read (S30) and ] after that, and S31-S39, The slip flag Fe which identifies the 
necessity of engine traction control, Slip flag Fbl which identifies the necessity of brake traction control to the 
brake equipment 23 of the left rear wheel 3, and slip flag Fb2 which identify the necessity of brake traction control 
to the brake equipment 24 of the right rear wheel 4 are set up. 

[0045]In S31, it judges whether it is Se>SET, and when the judgment is Yes, in S32, the slip flag Fe is set to one and 
shifts to S36 after that. The judgment of S31. When it is No, in S33, it judges whether the brake switch 59 is ON, 
when the judgment is Yes, it shifts to S34, and the judgment of S33 When it is No, it shifts to S35. In S34, all of the 
slip flag Fe, Fbl, and Fb2 are reset by 0, and they shift to S4 after that. When the brake switch 59 is not ON, in S35, 
the slip flag Fe is reset by zero, then judges whether a road surface is a high mu way (for example, mu>=3.0) (S36), 
and shifts to S37a at the time of a high mu way, and **** which is not a high mu way shifts to S37b. 
[0046]Next judge whether the vehicle speed V is 60 or more km/h of set vehicle speeds (S37a), and when the 
judgment is Yes (i.e., when the vehicle speed V is 60 or more km/h). In order to forbid brake traction control, slip 
flag Fb1 and Fb2 are reset by 0 (S38), and they shift to S4 after that. When the vehicle speed V is less than 60 
km/h, in S39, at the time of SbOSBT, slip flag Fb1 is set to 1, and slip flag Fb1 is reset by 0 at the time of Sb1 
<=SBT. And at the time of Sb2>SBT, slip flag Fb2 is set to 1, and at the time of Sb2 <=SBT, slip flag Fb2 is reset by 
0 and it shifts to S4 after that. 

[0047]On the other hand, the judgment of S36 In being No, i.e., a low mu road. When it judges whether the vehicle 
speed V is 40 or more km/h of set vehicle speeds (S37b), and the judgment is Yes (i.e., when the vehicle speed V is 
40 or more km/h), in order to forbid brake traction control, slip flag Fbl and Fb2 are reset by 0 (S38), and they shift 
to S4 after that. When the vehicle speed V is less than 40 km/h. it shifts to S39. As mentioned above, in the case of 
a high mu way, when the vehicle speed V is 60 or more km/h of set vehicle speeds, slip flag Fb1 and Fb2 are reset 
to 0, and brake traction control is forbidden. Temporarily, if brake traction control is performed at the time of high 
speed operation, the car body vibration resulting from it will arise, and a run will destabilize, Brake traction control in 
case the vehicle speed V is 60 or more km/h as mentioned above is forbidden from the brake equipments 23 and 24 
serving as an overload, and a fade phenomenon occurring. 

[0048]And in the case of a low mu road, when the vehicle speed V is set vehicle speed 40 km/h as mentioned 
above, brake traction control is forbidden. Thus, changing a set vehicle speed according to the road surface mu is 
based on the following reason. Namely, if the scope of brake traction control is not widely set up at the time of a 
high mu way, It is because engine drive is extracted too much by engine traction control, acceleration nature falls, 
so it is for preventing it, and the brake equipments 23 and 24 serve as an overload at the time of a low mu road, a 
fade phenomenon arises and the endurance of the brake equipments 23 and 24 falls. Said set vehicle speed 60 km/h 
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and 40 km/h may show an example, and may set these as Va (Va=60 - 100 km/h) and Vb (Vb=40 - 70 km/h<Va), 
respectively. 

[0049]Target controlled-variable data processing for throttle control ... drawing 6 , if this data processing is started 3 
**, various signals (slip amount Se, target-slip -quantity SET, and target-slip-quantity SET of slip amount Se are 
received — it slip-amount-deviation-EN(ing) (i-1), and) The data of the throttle opening TVO of the engine speed 
value Ne and the main throttle valve 16, the policy objective controlled variable FTetg (i-1), the slip flag Fe, the 
vehicle speed V, etc. is read (S40). However, a subscript (i-1) shows the last value and the value of this time [ (i) / 
subscript ]. 

[0050]Next, in S41, are the slip amount deviation EN and this deviation EN(i), It calculates as a difference of slip 
amount Se and target-slip-quantity SET, and it is slip amount deviation rate-of-change DEN, and this deviation 
rate-of-change DEN(i) calculates as a difference of this deviation EN(i) and the last deviation EN (i-1). Next, in S42, 
this deviation EN(i) and deviation rate-of-change DEN(i) are applied to Table 2, and the amount basic value Teo of 
basic control calculates, and the amount basic value Teo of basic control is applied to Table 3, and the amount basic 
value Teo of basic control is evaluated. 
;0051] 
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[Table 3] 
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[0052]In engine traction control, ZO shows opening maintenance of the subthrottle valve 17 in the table of Table 2, 
N shows closing of the subthrottle valve 17, P shows opening of the subthrottle valve 17, and the subscript S, M, 
and B shows the size of a controlled variable, S shows "controlled-variable smallness" and, as for M, B shows 
"controlled-variable size" "among a controlled variable." The table of Table 3 evaluates the controlled variable in 
the table of Table 2, and the numerical value in Table 3 is a speed (%/s) which opens and closes the subthrottle 
valve 17. 

[0053]Next, in order to amend a controlled variable according to engine operational status, in S43, the engine speed 
value Ne and the throttle opening TVO are applied to Table 4, the correction factor Ke calculates to it, and said 
amount basic value TeoxKe of basic control is set as it as this amount Te (i) of basic control. 



;0054] 
Table 4] 
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[0055]Next, in S44, this policy objective controlled-variable FTegt(i) is set as the value which added this amount Te 
(i) of basic control to the last policy objective controlled variable FTegt (i-1). Next, in S45 whether it is slip flag Fe 
(i-1) =0 [ last ] and this slip flag Fe(i) =1, That is, it is judged whether it went into a series of [ this time ] engine 
traction control run states, and when the judgment is Yes. In S46, the vehicle speed V and the road surface friction 
coefficient mu are applied to the map M5 of drawing 1 3 , and amount SM of initial closing of the subthrottle valve 17 
calculates on it, and this policy objective controlled-variable FTetg(i) is set as it at gammaxSM. gamma is a positive 
predetermined constant The judgment of S45. S46 is skipped when it is No. 

[0056]Target controlled-variable data processing for brake control ... drawing 7 . if this target controlled-variable 
data processing is started 3 **, the beginning — various signals (slip amount Sb1 and Sb2 — it target-slip- 
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quantity-SBT(ing) and) The data of slip amount Sb1, slip amount deviation ENb1 (i-1) to the target slip quantity SBT 
of Sb2, ENb2 policy objective controlled-variable FTbtgl (i-1), FTbtg2 (i-1), etc. is read (S50). The subscript 

"1" shows the brake equipment 23 and the electromagnetism opening and closing valves 36 and 37 of the left rear 
wheel 3, and the subscript "2" shows the brake equipment 24 and the electromagnetism opening and closing valves 
39 and 40 of the right rear wheel 4. 

[0057]Next, in S51, it is the slip amount deviation EN, and with this deviation ENbKi) and ENb2(i), it is slip amount 
deviation rate-of-change DEN, and this deviation rate-of-change DENbKi) and DENb2(i) calculate like the above 
like the computing equation of a graphic display. Next, in S52 this slip amount deviation ENbKi) and this slip amount 
deviation rate-of-change DENbKi), It applies to the table of Table 2, and this amount basic value Tbof basic 
controlKi) calculates, and this amount basic value Tbof basic control2(i) calculates on the table of Table 2 with the 
application of this slip amount deviation ENb2(i) and this slip amount deviation rate-of-change DENb2(i). Next, said 
amount basic value Tbof basic controlKi) and Tb2(i) are applied to the table of Table 5, respectively, and these are 
evaluated (S53). 
[0058] 
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[0059]The numerical value except the numerals of the positive/negative in Table 5 is a rate of duty of the duty 
solenoid of the electromagnetism opening and closing valves 36, 37, 39, and 40 (%). 

This rate of duty shows the rate of duty of the electromagnetism opening and closing valves 37 and 40 at the time 
of the rate of duty of the electromagnetism opening and closing valves 36 and 39, and decompression at the time of 
a boost. 

At the time of a boost, the electromagnetism opening and closing valves 37 and 40 are set as full close (rate of duty 
=0), and the electromagnetism opening and closing valves 36 and 39 are set as full close (rate of duty =0) at the 
time of decompression. Next, in S54, as shown in the computing equation of a graphic display, this policy objective 
controlled-variable FTbtgl (i) and FTbtg2(i), It is set up as a value which added this amount basic value Tbof basic 
controll(i). and Tb2(i) to policy objective controlled-variable FTbtgl [ last ] (i-1) and FTbtg2 (i-1), respectively. 
[0060]As mentioned above Policy objective controlled-variable FTetg (i) of engine traction control, In [ if policy 
objective controlled-variable FTbtgl (i) of brake traction control and FTbtg2(i) calculate ] S6 of a main routine, In 
[ output the control signal which is equivalent to policy objective controlled-variable FTetg (i) on condition of slip 
flag Fe=1 to the engine control system 60, next ] S7, While outputting the control signal which is equivalent to policy 
objective controlled-variable FTbtgl (i) to the electromagnetism opening and closing valves 36 and 37 for the brake 
equipment 23 of the left rear wheel 3 on condition of slip flag Fb1=1, The control signal which is equivalent to policy 
objective controlled-variable FTbtg2(i) to the electromagnetism opening and closing valves 39 and 40 for the brake 
equipment 24 of the right rear wheel 4 on condition of slip flag Fb2=1 is outputted. 

[0061]Next, an operation of the traction control explained above is explained. As shown in the time chart of drawing 
14 . since a big slip does not occur in the driving wheels 3 and 4 and it has not become an engine traction control 
run state, the subthrottle valve 17 is set as the opened state till the point in time tl. The stepping amount of the 
accelerator pedal 15 increases, and in the time t1, if slip amount Se becomes larger than target-slip -quantity SET, It 
shifts to an engine traction control run state, and the opening of the subthrottle valve 17 is closed at once only the 
amount SM of initial closing at this time, and feedback control of the opening of the subthrottle valve 17 is carried 
out so that slip amount Se may be set to target-slip-quantity SET after that. 

[0062]a time — t2 — becoming — if — slip amount Sb1 and Sb2 — the target slip quantity SBT — large — 
becoming — since. Shift to a brake traction control run state, and the electromagnetism opening and closing valves 
37 and 40 of the brake equipments 23 and 24 of the rear wheels 3 and 4 on either side are closed, The control 
which the rate of duty of the electromagnetism opening and closing valves 36 and 39 increases [ control ], and 
increases brake hydraulic pressure is started, and both engine traction control and brake traction control are 
performed. Although brake hydraulic pressure is held after that, since slip amount Sb1 and Sb2 will become below 
the target slip quantity SBT if it becomes at the time t3, the electromagnetism opening and closing valves 36 and 39 
are closed, the rate of duty of the electromagnetism opening and closing valves 37 and 40 increases, and brake 
hydraulic pressure is decompressed. 

[0063]Here, even if the subthrottle valve 17 is closed at once only the amount SM of initial closing at the time tl 
about engine traction control, slip amount Se increases rapidly. Since the slip amount deviation EN and deviation 
rate-of-change DEN are the big values by the side of (+) at this time, as an amount basic value of basic control, For 
example, "NB" is set up, and, as a result, the subthrottle valve 17 is closed quickly, and after that, As an amount 
basic value of basic control, "NM", "NS", and "ZO" calculate in order, Since closing of the subthrottle valve 17 
serves as maintenance feeling after being eased gradually, slip amount Se decreases and deviation rate-of-change 
DEN serves as a big value by the side of (-) after that, Although "PS" is set up and the subthrottle valve 17 drives 
to the opening side as an amount basic value of basic control, it is completed as target-slip -quantity SET by slip 
amount Se. 
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[0064]In the brake traction control of the traction control here of this example, When the vehicle speed V is less 
than 60 km/h of set vehicle speeds like previous statement in the case of a high mu way, engine traction control 
and brake traction control are permitted, slip control of the driving wheels 3 and 4 is aimed at, and stabilization of a 
run and reservation of acceleration nature are achieved. When the vehicle speed V is a high speed running state of 
60 or more km/h of set vehicle speeds, slip flag Fb1 and Fb2 are reset to 0, and brake traction control is forbidden. 
Temporarily, if brake traction control is performed at the time of high speed operation, the car body vibration 
resulting from it will happen, Brake traction control in case the vehicle speed V is not less than 60 km/h as 
mentioned above was forbidden from the brake equipments 23 and 24 serving as an overload, a fade phenomenon 
occurring, and the performance and the endurance of the brake equipments 23 and 24 falling. And brake traction 
control was forbidden at the time of 40 or more km/h of set vehicle speeds at the time of a low mu road. 
[0065]That is, since a set vehicle speed is highly set up at the time of a high mu way and the wide scope of brake 
traction control can be taken, acceleration nature can be prevented from extracting engine drive too much by 
engine traction control, and falling. The performance and endurance of the brake equipments 23 and 24 can be 
prevented from the brake equipments 23 and 24 serving as an overload, and a fade phenomenon arising, and falling 
by frequent brake traction control, by changing a set vehicle speed low at the time of a low mu road. 
[0066]Next, another example which changed said example selectively is described. 

Another example 1 ... drawing 15 — this example being what was changed like drawing 15 , and drawing 5 of said 
example 3 **, About other composition, it is the same as that of said example, and the same step number is given to 
the step of drawing 5 , and the same step among drawing 15 , explanation is omitted, and only changed Step S36A is 
explained. In the next S36A of S35, it judges whether the road surface under run is a low mu road, when the 
judgment is Yes, it shifts to S37a, and the judgment of S36A When it is No, it shifts to S37b. 

[0067]That is, at the time of a high mu way, at the time of less than 40 km/h of set vehicle speeds, engine traction 
control and brake traction control are permitted, and brake traction control is forbidden at the time of 40 or more 
km/h of set vehicle speeds. At the time of less than 60 km/h, in the case of a low mu road, engine traction control 
and brake traction control are permitted, and brake traction control is forbidden to it at the time of 60 or more km/h 
of set vehicle speeds. That is, in the case of a low mu road, since the frequency where the slip amount of the driving 
wheels 3 and 4 becomes large is high, brake traction control can be permitted to set vehicle speed 60 km/h, slip 
control performance which controls the slip of the driving wheels 3 and 4 can be made high, and running stability can 
be secured. Said set vehicle speed 60 km/h and 40 km/h may show an example, and may set these as Va (Va=60 - 
100 km/h) and Vb (Vb=40 - 70 km/h<Va), respectively. 

[0068]Another example 2 ... drawing 16 — this example being what was changed like drawing 16 , and drawing 5 of 
said example 3 **, About other composition, it is the same as that of said example, and the same step number is 
given to the step of drawing 5 , and the same step among drawing 16 , explanation is omitted, and only changed Step 
S36B is explained. In the next S36B of S35, it judges whether the road surface under run is a split way (in the 
abbreviation one side half of a road surface, in a low mu road, a side half besides the abbreviation of a road surface 
is a road surface of a high mu way), when the judgment is Yes, it shifts to S37a, and the judgment of S36B When it 
is No, it shifts to S37b. The judgment of being this split way is judged based on the brake hydraulic pressure P1 and 
P2 which were detected with the oil pressure sensors 55 and 56, and when the brake hydraulic pressure PI and the 
difference of P2 are beyond a predetermined value, it judges that it is a split way. 

[0069]That is, at the time of less than 60 km/h of set vehicle speeds, in the case of a split way, engine traction 
control and brake traction control are permitted, and brake traction control is forbidden to it at the time of 60 or 
more km/h of set vehicle speeds. Since the frequency where one slip amount of the driving wheels 3 and 4 becomes 
large is high, it enables it to permit brake traction control to set vehicle speed 60 km/h in the case of a split way, 
slip control of the driving wheels 3 and 4 can be aimed at in it, and running stability can be secured to it. On the 
other hand, in the case of the road surface which is not a split way, It is a high mu way, and since the necessity for 
traction control is not high, at the time of 40 or more km/h of set vehicle speeds, in the usual case, brake traction 
control is forbidden, and it has permitted brake traction control at the time of less than 40 km/h. Said set vehicle 
speed 60 km/h and 40 km/h may show an example, and may set these as Va (Va=60 - 100 km/h) and Vb (Vb=40 - 
70 km/h<Va), respectively. 

[0070]Another example 3 ... drawing 17 — this example being what was changed like drawing 17 , and drawing 5 of 
said example 3 **, About other composition, it is the same as that of said example, and the same step number is 
given to the step of drawing 5 , and the same step among drawing 17 , explanation is omitted, and only changed Step 
S36C is explained. In the next S36C of S35, it judges whether the road surface under run is a split way, and the 
judgment When it is No, it shifts to S37a, and when the judgment of S36C is Yes, it shifts to S37b. 
[0071]That is, at the time of less than 60 km/h of set vehicle speeds, in the case of the usual road surface instead 
of a split way, engine traction control and brake traction control are permitted, and brake traction control is 
forbidden to it at the time of the set vehicle speed of not less than 60 km/h. And at the time of less than 40 km/h 
of set vehicle speeds, in the case of a split way, engine traction control and brake traction control are permitted, 
and brake traction control is forbidden to it at the time of the set vehicle speed of not less than 40 km/h. Namely, 
since the wide scope of brake traction control can be taken when running the usual road surface which is not a split 
way. Acceleration nature can be prevented from extracting engine drive too much by engine traction control, and 
falling, and the brake equipments 23 and 24 serve as an overload at the time of split road running, a fade 
phenomenon occurs, and performance and endurance can be prevented from falling. Said set vehicle speed 60 km/h 
and 40 km/h may show an example, and may set these as Va (Va=60 - 100 km/h) and Vb (Vb=40 - 70 km/h<Va), 
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respectively. 

[0072]Another example 4 ... drawing 18 — this example being what was changed like drawing 18 , and drawing 5 of 
said example 3 **, About other composition, it is the same as that of said example, and the same step number is 
given to the step of drawing 5 , and the same step among drawing 18 , explanation is omitted, and only changed Step 
S36D is explained. In the next S36D of S35, the temperature of the brake equipments 23 and 24, i.e., brake 
temperature, judges in more than preset value TO (for example, about 100 **), and the judgment When it is No, it 
shifts to S37a, and when the judgment of S36D is Yes, it shifts to S37b. 

[0073]Said brake temperature may apply the detection temperature which detected the temperature of the disks 
23a and 24a by the infrared sensor. Or the detection temperature which detected the oil temperature of the brake 
hydraulic pressure supplied to the calipers 23b and 24b with the oil temperature sensor may be applied, or since it is 
thought that brake temperature is proportional to brake hydraulic pressure, the brake hydraulic pressure detected 
with the oil pressure sensors 55 and 56 may be applied. As mentioned above, when brake temperature is less than 
[ preset value TO ] and it is less than 60 km/h of set vehicle speeds, engine traction control and brake traction 
control are permitted, and when it is 60 or more km/h of set vehicle speeds, brake traction control is forbidden. 
When brake temperature is more than preset value TO and it is less than 40 km/h of set vehicle speeds, engine 
traction control and brake traction control are permitted, and when it is a set vehicle speed of not less than 40 
km/h, brake traction control is forbidden. Thus, when brake temperature is high, by narrowing the scope of brake 
traction control, the load increase of the brake equipments 23 and 24 can be prevented, and generating of a fade 
phenomenon and the fall of performance or endurance can be prevented. Said set vehicle speed 60 km/h and 40 
km/h may show an example, and may set these as Va (Va=60 - 100 km/h) and Vb (Vb=40 - 70 km/h<Va), 
respectively. 

[0074]Next, various change modes of said example are explained. 

1]Although the table of said table 2 has set up the slip amount deviation EN and deviation rate-of-change DEN as a 
parameter, it may set up these one as a parameter. The table for engine traction control and the table for brake 
traction control may be individually provided instead of the table of Table 2. 

2]At the time of brake traction control execution, the detecting signal from the oil pressure sensors 55 and 56 may 
be used, and it may constitute so that brake hydraulic pressure may be controlled. 

[0075]3]The step after S36 of said drawing 5 may be changed, the map which set up beforehand the set vehicle 
speed which becomes large according to increase of the road surface mu may be provided, and it may ask for a set 
vehicle speed based on the map and road surface mu, and in the vehicle speed more than a set vehicle speed, it 
may constitute so that slip flag Fb1 and Fb2 may be reset to 0. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a lineblock diagram of the traction control device of the vehicles concerning an example. 

[Drawing 2] It is a flow chart of the main routine of traction control. 

[Drawing 3] It is a flow chart of the subroutine of slip amount detection processing. 

[Drawing 4] It is a flow chart of the subroutine of target-slip-quantity setting processing. 

[Drawing 5] It is a flow chart of the subroutine of slip decision processing. 

[Drawing 6] It is a flow chart of the subroutine of target controlled-variable data processing for throttle control. 
[Drawing 7] It is a flow chart of the subroutine of target controlled-variable data processing for brake control. 
[Drawing 8] It is a diagram showing the map MO. 
[Drawing 9] It is a diagram showing the map Ml. 
[Drawing 10] lt is a diagram showing the map M2. 
[Drawing 1 1] It is a diagram showing the map M3. 
[Drawing 12] lt is a chart showing the map M4. 
[Drawing 13] It is a diagram showing the map M5. 

[Drawing 14] They are time charts, such as wheel speed, a throttle opening, and brake hydraulic pressure. 

[Drawing 1 5] It is the drawing 5 equivalent figure concerning another example 1. 

[Drawing 1 6] It is the drawing 5 equivalent figure concerning another example 2. 

[Drawing 17] It is the drawing 5 equivalent figure concerning another example 3. 

[Drawing 18] lt is the drawing 5 equivalent figure concerning another example 4. 

[Description of Notations] 

1 and 2 Front wheel * 

3 and 4 Rear wheel 

23, 24 brake equipments 

50 Traction controller 

51-54 Wheel speed sensor 
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20 fy^L, 8 21:*^^ WU-^>-i4, Bfjgfc/h 
(0>Jx.I4\ 10ms) fetC^ 9 51 LHff£ft5. 
[0 0 3 6] H2fc*iV*-C, ^>i?><D&®[Z&*)MW 

t*mf)Ztizk. *v y^*»*i*aa#itfT**i (s 

1) . *ta*^y s'T'iaa^a^istT*^ (s 

2) . ftt^y y^tMEl63a3jJ«fT4n (S3) , 

h/HH#pfflB«iii!i«i*jS[j|[«ia^iiff*n (s 
4) , »c^^u-*iiiij»fflB«{w«i*aMi«ia*siiff$ 

ft (S5) , fcfc, ^d? h/HMPffl^y y-?77?Y 
e = 1 Ltv *n y h^HHffffilHfPft 

30 S^Mftme 0|CW7J$ft (S6) , £*&$|3 

<oyu-*m®mx!) y^^m^ 1 l 
■c, fc«*^u-*itiij«ifflisyiipflr**sa**ft, *fc, 

ftirLt, *«*t^»^-#iaiiPffl*JWS**sW**ft 

(s 7) s *©«y ^->i-5. 

[0 0 3 7] S 1~S 5CD^-'y-y'/^-^•>-^C0V^ 

^ y v ys^*o*aa • • • m 3 #ra 

40 <b, Wtji-fe^-y-5 1~5 4*^£*C0S&tl 

1. 2i:fi3, 4<D*tH£v i~v4#K*i&*ft 
(S10) , ^lc*#3iT*fc5*iiV^, £^(Ofi§t!)# 
IV1, V20¥^ItLTS(IJil, ftTCl^ift 
(KtVm^^OKftlKC V 3 , V 4 <Oft7C{fit LTSI 
^$ft5 (S 1 1) „ i^lc, S 1 2lC*J^T, ^oy h 

■ymsbu £'&ffi?*i'-*fflfflmx y >yy°msb2fi\ m 

7F<D3iV$:*feW£tl, Zhb* y y 7*^(07*- fit? 
-^^*yic5grLoo^tt^ftS„ 
50 [0 0 3 8] S«^y y7"iRtftl- ■ • H 4 #BS 
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U— dfX-< y^ff-f, #B?^iA£;ft,5 (S2 0) „ 
[0 0 3 9] r^T\ ggffiJg&&£t/i »2, Bl^rofiJ^ 

94-?t. 5 0 0m s Ut>V h<D?4-^ t *V 10 

•y ySiJ»M^^»ft*PiSS V g fr+ftiZ± £ < * b ft * 

Vg =K 1 X [V (i) -V (i-100) ) 
Vg=K2X [V (i) -V ( i - 5 0 0) ) 

♦flsipjiav & t*m^x%.iK7FLit»7—7j\'frb [oo4i] 

3^7£tt^l-J: , ?S*$n, !7-***»n;:3E*rLoo3K [|gl] 

U T - ■? Il> 



*1'50 Om sSiiST'd 1 0 0 m s %\Z 10 0ms ?3<D 
$&V<D£itfrb]lk<r) (1) *»rj:9*:[*JDiSfl[VgSr 
£fc, *{«)Dii£v g <fcofc 5 0 

Omsigi®&li, 100ms^5 00msKtf)$aV 

0>£{b&»&&ro (2) *fcJ:!J*(Wjg8«Vg$:#afr 
5. i^k V ( i ) l25iB#/£U V (i-100) lilOO 
msfij, V (i-50 0) 115 0 Om s Wl<D&&MX'h 

s e c<DZ bX'h&o 
[0 0 4 0] 
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ao 
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5.0 


5.0 


5 0 


1.0 


1.0 
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4.0 


4.0 


5.0 


5.0 


5.0 


5.0 


1.0 


2.0 


3.0 


4.0 


5.0 
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5.0 


5.0 


5.0 


1.0 


2.0 


ao 


5.0 


5.0 


5.0 


5.0 


5.0 


5 0 



[0 0 4 2] S 2 1 fctSV^t, 08(73-7 s/T/M'O 

I^KiBMMIKftii LT, ^Dyh/HMffll^ 30 

'J J/7°ftS*ffiSETo ^l/-*«Wffll«^!)?^ 
|C, S^fjlSETo t\ S*fitSBTo J: *) fc/h* < Rj£L 

hyfi/ayfflmtXXV y7&®ffl&mz r. t X, 7 
U—*Hg 2 3, 2 4 (D&ffimK&foltl- 5&T*£>5 0 
[0 0 4 3] S2 2IC*JV^T, pf!2S*ffiSETo 

£S#ffiSBTo ♦Piro^tfttffi^twJSCTliEl- 40 

SfcOflUSk l~k 4 #8*11**13. EP*^ H9©^y 

7 F Miic*av*afflLTff*k no 

Ell l©v y yM3tl6fteS:jgfflL-C«»k 

fiiftk l~k 4SrS^L^»KD^ai[$tL, 

i>\ SET=S*filSETo XKDi LX&WZtl. ^U- 
Z-fflfflfBnm*!) •yT'msWtAK SBT=S#fitSBTo X 50 



[0 0 4 4] X!) y ^WtOS • • • H 5#!& 

y^«*iaa#B*ft4*i*fc, «■««■§■ (*yy7° 

iSe, Sbl, Sb2, , SM^y -y^iSET, SBKOx 
(S 3 0) , -?:<0$, S3 1~S 3 9ld:Jol^ 

yVFblt. Mi407*l/-*gS2 4fc*ti-S:/V' 

[0 0 4 5] S 3 llC&^T, S e >SET*»§*»|l]^ 
U *r©*IJ£iJ*Yes OfctCIl, S 3 2lCfc^T^. y y 
7*77^F eri* 1 I'-tr-y h *©«S3 6^fft 

5. S 3 IOW^jJS No »t#|w|±, S3 3l-Jo^T7' 
l'-^'fyf5 9t45 0Nt4>5/!i^J^L> -^W^Ye 
s (Ot#IC|±S 3 4{C&fiL, ifc. S3 3©«^! N 
o «t #|CliS 3 5^&'fT-t -So S 3 4(Ci5V^TI±, * 
V yZfy^^F e, Fbl, Fb2^±-COlryiry h$ 
ft, ^<£>&S A^Wfi-fZ* 5 9*0 



13 

^3.0 ) a»5*»W£L (S 3 6) % i^/xgg^i: t Id l±S 
3 7a{C^ffL, Sfc, K/zggT*^^#|C|iS 3 7 bid 

[0 0 4 6] *itV36SR£<:it6 OKm/hJiLba* 

&M*IJj£L (S3 7 a) \ ZomfeiMes <D t # , 

^'>3y»^SJhtai:, *y y^75^Fbl, F 
b2^0(dijir^ H£ft (S3 8) , %<D'&S A^WftlT 
£ 0 »jiV^6 0Km/h*g§COi: tldli, S3 9 

|iI*5l*X* Sbl>SBTCOt ^y^y^y^Fbl 
«SlC-fejy h£ft, Sbl^SBTtf) *V 

yZfyy^FbWO[Z])±y h£tlZ> 0 *LT, Sb2> 
SBKDt^Kli, *y 5/y77^Fb2^1lCiry J>£ 
ft, Sb2^SBT(Dt tlCfi, * y ^/7 P 77^Fb2^0 

[0 0 4 7] S 3 6C0fIJ^ No , oi «9{£//Sg 

5£L (S 3 7 b) , ^(DW^^Yes o^^ * 

*ViS4 0Km/hU-k<Dh tl-IL ^^h7^V 3 
y»WP«r*±i-5»K, VfyyiTYW, Fb2^0 
Ky-fey hSft (S3 8) , W#S4^fft5, 4 
fc, *SgVri>4 0Km/h*}S(Oi:#lC|i N S3 9lC^tr 

#S6 OKra/hW±<Di£^{i, *y yr/^y^Fbl, 
Fb2£r 0 Id y ir y h L"t\ hy ? is a ^Mffltf 

ft»£*frr££. -tftidjeea-fswsuitf^uTjfe 

fTJ4S?FftJ£flSU ^U-^I2 3, 2 4«Mt^i 
iiv^6 0Km/hUU:a>i F7^y3>»J 
[0 0 4 8] ^rLX, {g^^S^I-li, W±^J:5(w 

8Sot h7 ^ >a >MW<DmmVmt:fc< 

>m&tl «:« 9 ifl JDatt^ffiT-T 5 <£>X<£ft SrKjh 
"TSaxfcQ, te/uS§(Ot^yu-^^fi2 3, 

2 4^18*^^40x7*- K»*a*£i:, 

12 3, 2 4«WfiTt5^bt$)5o ft, MG 
ix^*iS6 OKm/h, 4 0Km/h(2, -0iJ5r^-f fc <D\Z 
iB#*1\ :tl?)^Va (Va = 6 0-1 0 0Km/ 
h) , Vb (Vb=4 0-7 0Km/h<Va) MfSSL 

xt>±v\, 

[0049] xvvbfrmmmnmMmmmw&m' • 

• H 6 #fiS 

ro«*«ia^H!*&*ft5t, #«it^ (*y^*s 
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^SSET^^i-^^y ^fSiENli-l), *>"S>\Bl 
fiSNe, 6<D*P;y WUgBfiETVO , 

*J*B8l»J»*FTetg (i-lh ^5^77^Fe, * 

igv^cDx-^) (S4 0) . fit, % 

^(i-1) fiflTlSOffi, tt^H©***-*". 

[0 0 5 0] ftC S 4 ltC&^X, *y y^mmmE 

N XfcoX^0GOffiI^EN(i)^ ^li^iSetli 

y^iSETir^HirLXatltSft, *ys>:/*«ig 



10 ^jb*DENXfeoX^0(7)M^ft^DEN(i) # 



20 



30 



40 



©<I^EN(i) k»[l]0«aEN(i-l)0Si: Lx«»£ft 

^WDEN(i) £fE2KiIfflLX, S*{B«*S*«T 
ft, £fc, *(&S#ffl»*S*fllTeo«:*3 
t-ilfflLX, S*#J»*S*«[Teo*S»«k$ft5 0 
[0 0 5 1 ] 
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[0 0 5 2] h7^->a y$lJ$lfl3oV>-C, ^2 

P5/^#17©HBS:/tU ^S, M, B 

14, fH»ft»*#£$:^1-fe©-C-, SI4 rfflffiiA/jxj , 
MI4 r$fja*^j , BI4 r{H«i»*j Sr^1-„ S3©t 
-://H4, * 2 Ox-y/Kci5lt2)SJ»*^ISfiI^ Lit 

ffl-rzms. (%/s) T'fc5„ 

[0 0 5 3] ftK, xyi?yroIfe«ll:(E;i:TaW 

e^S^SiX, ffiBS#W»4£*ffiTeoXKe;iS, ^~ 
0WS*$iJ^l*Te (i) i LT^S^S. 

[0 0 5 4] 

[*4] 



50 
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OK *vyb)m& 100 K 


Ne <3000 


r.o 2.0 ao 


3000^Ne <5000 


i.o 2.o ao 


5000£Ne 


i.o 2.0 ao 



[oo5 5i m^. s4 4ic*jv>T, ^lao** nmm 

«FTegt BUE tOftiH @ Hlf&J^SFTegt (i-1) {C^ 
@©S*«l»*Te (i) S:JPj|Lfc«[lC»^Sn5. » 
|C, S4 5td*3V^T, M@0^!J?y77^Fe(i-l) 
= 0, Ro^-mox}) y?yy?F e (i) =1 *>5A», 

S4 6icjav^T, [Hi 3cd^s/7°M5J;: v mmv SS 

liSMi$»**n, ifc, 4-|a]©ftl*B«*!HiP*FTe 
tg(i)7)\ y x SMlciajt^ftS,, i*k vli, jEwSTS 
©£*rC*>4. ttz, S4 5WflJ^7)S No O^-g-iCli, 
S 4 6#;*#y7*$ix<5. 

[0 0 5 6] ^U-^MffAlffffilPnRIFtea- • ■ 
El 7 #BB, 

# (XU -y^Sbl, Sb2, g«X II 5/7*4 SBT, *y 
■yTMrSbl, Sb2W@^X y •y7°l:SBT(C^"t-5X!J j/ 
7°*fiIMENbl(i-l), ENb2(i-l), &JfrB«MlPl;FTb 
tgl(i-l), FTbtg2(i-l)^OT ? -^) s4SR*ii*;h,5 

(S5 0) . isj, as^ r i j \t&mm3<D7u-*mm 

2 3 RXfWMfflffl# 3 6 , 3 7£^U Ss* r 2 J li£ 
«i40^W- + 8i2 4&t>*ftafiP^#3 9, 4 0£ 

[0 0 5 71 J^td % S 5 lKfcHT, *y yTTMKlE 
N T'fooT^lH]W<iMENbl(i), ENb2(i)£, ^D^/ 

, DENb2(i) ®^<DmW£.<D£ yfC, mUtm® 
fc8*Jf£ixa. ftl^ S5 2lCj3V>T, ^EO^y-yT 0 
*fflHENbl(i) 4-0©^ V s/y*<SM^k^DENbl 
(i) *2©^-^HcafflLT^ia©a**(«l*S 

#«mi(i) assrasat, 3-0©* y 

ENb2(i) i: x 5-®<DX y yT'tfiMft^DE^fi) 
«\ *2Wx-7*/Hl3fflLT^[Hl(OS**Jffl!*S*ffi 
Tb2(i) «|*n5. fclc. HtjffiX*M^ft«*ffiT 
bl(i) , Tb2(i) SrSSWr-^/Hd^SfflL-C, r 

tibtmmitznz (ss 3) . 

[0 0 5 8] 
[*5] 
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[0 0 5 9] *5*©3Eft©W**l»<«ffitt:, ftBM 
K#3 6, 3 7, 3 9, 4 0(Ofa-T-{ V V J -i h'<D 
^^.-T^-i® (%) T'foD, ^©f^-T-fflt it BE 
10 BflC(i«aWW#3 6, 3 9<Dt^-x-<*, jflESfc 

EEB#|C[i«aWM#3 7, 4 0i!4| (fa-f^= 
0) tuRJ&Sft, «JEB#lr|i«ffiWH#3 6, 3 

9&±m (7^— 7V*=0) KR££tl3 0 S 
5 4^*Sl^T4"iao*l*B«ai»*FTbtgl(i), FTbtg 
2(i)#, H^©jSHE*(-^i-±5t, flr@©fttM«iH 

ft* F Tbtgl (i-1) , F Tbtg2 (i-1) ^4"0«)S*W»*« 
*«Tbl(i) , Tb2(i) ^*^iP*Lfcttt Lt^$ 

20 [0 0 6 0] WicOJ; >a > 

SI»©*»B»«W»*FTetg (i)t, IV— * V s ? 9*/ 
3 vW#P©*t*B*«l»*FTbtgl(i). FTbtg2(i)^jR 

^77^Fe = l4r*ttiUT, ft**ll!iff!ffl*FTetg 

(i) liffiSi-ifWWt**^ v^«!»iS« 6 0 \zwt) 

H#3 6, 3 7(C*tLT, S^gSW*FTbtgl(i)lC 

30 Fb2= 1 ^r&fti: LT, Mfi4©7*U-^fil2 4© 
li©t«H#3 9, 40(C*tLT\ *J*B«IM#I:F 
Tbtg2(i)K*aS + 5«l««t*S:tti*i-4. 

[0 0 6 1] ftli, £l±!&Bj3 Lfc h 7 9 ~/s >MW<Dft 
ffll-OV^Tlft^-t-So 11 1 4<£>*-f V\£tM-£. 

R&ftt l^T'li, SIMI3, 4K*tft*y 7 7" 
*s«±LT*se>i". x^h7^->3^1lPifTttl 
fcfco-CWi^WC, gil^P-y h/U#l 7li±Mttffil- 
R^ft-O^. r^-fe^^/H 5 fDlgiii^liiJP L 
T. t 1 |d*3V>T, ^y ?:7ftSe#, SS^y-y 

40 7 0 4SETJ;'9t,A#</i5t, ^V-^V f-7^->a 

1 7<r>mmK mmmmmsmm-mm^h^ % 

roftii. *y y7"is e^llxu y^iSETlc^SJ; 

[0 0 6 2] B#,^ t 2 \Zt£Z>k^ * y S'T'ftSbl, Sb2 

*h7 9->a>mfflniiftmiz®fiL, £*wmsi3, 

4ro7*U-drilfi2 3, 2 4 3 7 , 4 0^ 

50 Hi:P>n. *«HH#3 6. 3 9«57*a-y^*!4SiB* 



(10) 
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i/y by yysyMfflty'y-* YyP'ss >Mffl<Dffi 
■yT'iSBT^TI-^'SWC, WMfflffl#3 6, 3 9*1 

^ * m be *«ji $ n 3 „ 
[0 0 6 3] ^-y-yy by yyaymm^mt 

T, S#.&t 1T\ giJ^Pj/ h-^#l 7*^Mtb*SM 
fclT-^lrMCkftTt, *y y/iS eii^SiKig* 10 
LT^<„ rrot^, *y s^SfilMEN 
DEN* ( + ) {IJtD^t&^T'fcSTt*, S#ftJ$IJ;S# 
ffliLTti, mz.\$ TNBJ *!§:5g£tu Znfa^ §j 

LT» TNMj . TNSj , Tz 
Oj iWIBfcSiJISii, SJ^cy h/P#i 7<DMii)li»^ 

'PLX^Z, ^©f> ffl££ft:*DEltt* (-) 
*lli:fc3fc»» S#fM$>i:S#ffii: Lt, rpsj * 

t, *y y^tS ejJSgi^y s^iSETKlRjELT^ 

<o 

[0 0 6 4] r w X\ &MteM<o h7^-> 3 yMiftn 5 
htDT'u-* by ? y a ymmiz&^xte, ffi&oin 

<, K/*B©»^liH:, *av#Kje*C5g6 OKm/h* 
y y y a yfflffl t 5rrF^ L T „ !£®ll&3. 4 <£> * y •;/ :/ 

ttlCJi, yy°7yy'Fbl, Fb23r 0 y-fe h L 30 

T, y t y~^byyyay^im^m±^ti^o ffi 

ntigHi-5»:ffS«i*siac:t). ^u— *«112 3, 2 

2 3, 2 4<ottffi • »^tt*(STi"5 3i:^P>, W±ro 
J;5»-<iiV*6 OKm/hJ^JiWi #<£>:/^-* 

jS4 0Km/h^±Ot tic, * byy->a 

[o o 6 5] BP*>, iliy&roiticiiis: 18: 40 

SLT71/- * h7^->3 >M»©afflttfflSri£< 

h7^->a y$lJPlC«t •J^Vv^KK) 

9. mm^y'u-^byyyaymm^^'O. T^-* 
m.m.2Z, 2 4^iflfti«fi4 9. 7x-KIf*4i:t 

[0 0 6 6] fcfc, mjlEH^SrSB^Wlx^SL^iJH 
lfi«liov^TKWt-5. 50 
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mmmmi • • • @i s*jr 

r©HJtWl4» WE HftFllo 1215^131 5(D<t5lc^M 

T'fct), Ell 5©H@5(D^ry7tPiWXfy7' 

X y7*S 3 6 A|COV^-C<D^-|SiW1--5„ S3 5<D<<fcroS 
3 6A(C*J^T, jfefT*©8SB*{£//?S*>S^W^L, 
-t©*U£#Yes OtttCli, S3 7a^fTU Sfc, 
S 3 6 AOflJ^S No (Ot tlCli, S 3 7 b K&frf 

[0 0 6 7] o* 9 % fa»Hi<Db£fcti. !££<Lig4 0 
Km/h*iiot tic, j^y^y h7^->3 yfflmt-fy 
-*byyy3y®mb%W®L, R3£*i§ 4 0 Km/ h 

fc, ffi,uSS<D*^lC|i, 6 0Kra/h*ffiOt tl-li, ^ 
^v ! >'h7^V'3i'||ilt7*V-^h7^^3>M«S: 
ff^U R£i£jg6 OKn/hRhOttKttU ^l^-dr 

<£>T\ nfelfL'&6 OKm/ h^X-yy-* by yysyM 
fP&ffFSU KKi4i3, 4©^yy7 , S:«iMt5^yy 

2>„ HfrlBK^*:3i6 0Km/h, 4 0Kra/h(4, ~W 
^^-rttOICilt'-f , -jxb^^^Va (V a = 6 0 ~ 
lOOKra/h) , Vb (Vb = 4 0~7 0Km/h<V 
a) lrtS:)£LTt 

[0068] %mmm 2 • • ■ m 1 6 #hb 
z-nmmMtt. mftmmwnm 5 sria 1 6k>±5^*3E 

T*fc9, Ell 6tD5*J>BI5ro^rs/7 D tl^«ro^7 i S'7' 

f5/7"S3 6BCo^tO*|iiMt5„ S35©i*©S 
3 6 BKJS^T, feft$«M&ffitfX-7°}) y h8S (SSffiW 

ffi) *»5*>W£L, -t©WS*Yes Ottlcii, S3 7 
a— #tTU S3 6B»!fNjS* No tot #1-14, 

S 3 7 b(c#tt1-5o rox^y y hBA»5*»OtU3£ 
li, Mtyf5 5, 5 6T*<ttULfc7'U— JfJfiJEEP 
1, P 2l££lrvc*|££n. ^>-#»JEP 1, P2CO 

mtfmfem&.±.v>®&\zx7}) y b®xhztmi£ZH 

[0 0 6 9] o|t), X7*}) y h?Sro«^|r(i, 
it 6 0Km/h3iffi<Dk #|C|4 % i/'yyh^v'aya 
fflltT'U-* h7^->3 ^©Jft^fF^L. KS!*3i6 0 

lt-f6„ ^7°y y hSSroa^-lCli, ^ft®3, 4W-7J 

OKm/h st-7u-* byy-yayfflffl&ftmi-Z&o 
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a >®m<D St£*J§4 OKm/h 

4 0Km/h*?i«7?i:#lc:f±, ^ h 7 V > a 

h, 4 0Km/hli, -W^^1"t)C»|Cii^-f , wtlb^ 
^*Va (V a = 6 0- 1 0 OKm/h) , Vb (Vb = 
40-7 OKra/h<Va) LX <b <fcV \ 
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